Thiol depletion induces lethal cell injury in cultured cardiomyocytes.
Treatment of cultured neonatal cardiomyocytes with ethacrynic acid (EA) induced a rapid depletion of glutathione (GSH) that preceded a gradual elevation of cytosolic Ca2+ (monitored by phosphorylase a activation), a loss of protein thiols, and a marked inactivation of the thiol-dependent enzyme glyceraldehyde-3-phosphate dehydrogenase (G3PD). A subsequent decline of mitochondrial transmembrane potential (delta psi) and ATP occurred prior to the onset of lipid peroxidation which closely paralleled a loss of cardiomyocyte viability. The antioxidant N,N'-diphenyl-p-phenylenediamine prevented lipid peroxidation and cell death but had no effect on elevated cytosolic Ca2+, delta psi loss, GSH depletion, or G3PD inactivation. Pretreatment with the iron chelator, deferoxamine, decreased both lipid peroxidation and cell death. EA-induced lipid peroxidation and cell damage were also diminished by preincubation with acetoxymethyl esters of the Ca2+ chelators Quin-2 and ethylene glycol bis(beta-aminoethyl ether) N,N'-tetraacetic acid, even though cytosolic Ca2+ remained elevated. The extent of GSH depletion was unaltered by either chelator; however, Quin-2 did protect G3PD from inactivation by EA. An inhibitor of the mitochondrial respiratory chain, antimycin A, decreased EA-induced lipid peroxidation and cell death but had no effect on thiol depletion or elevated cytosolic Ca2+. These data suggest that cardiomyocyte thiol status may be linked to intracellular Ca2+ homeostasis and that peroxidative damage originating in the mitochondria is a major event in the onset of cell death in this cardiomyocyte model of thiol depletion.